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- RESEARCH MEMORANDUM

for the

Air Materiel Command, U. S. Air Force
WIND-TUNNEL INVESTIGATION OF A 0.6~SCALE HODEL OF

HUGHES MX-90L TAIL SURFACE AT SUPERSONiC SPEEDS

SEVERAL COMBINATIQNS OF THE TAIL‘WITH EACH OF
| TWO FORESHORTENED BODY SEGMENTS

By Lawrence D. Guy and D. William Conner

.

SUMMARY

An investigation has been made in the Langley 9- by 12-inch super-
sonic blowdown tunnel at Mach numbers of 1.62 and 1.96 of a partial-span
body with one tail surface designed for use on the Hughes Falcon (MX-90L)
missile. The present paper extends the work reported in NACA RM SLSOE1O.
Force and moment data including elevator hinge moment were obtained for
the conditions of the tail in the presence of a small segment of the fore-
shortened body, in the presence of a semispan body and attached to a semi-
'span body, and for the condition of the foreshortened semispan body alone.

“ et

INTRODUCTION

At the request of the Air Materiel Command, U. S. Air Forces, an
investigation has been made in the Langley 9- by 12-inch supersonic
2 ,blqwdqwnﬂtunqgl;bgTarggrtia;—§pagémpdel_@fﬁphe tail surface designed for
use on the Hughes Féléon"(ﬁx4§OE)“ﬁié§iiéiﬂ”The”pufpo§é°6f‘thé investi-
gation was to determine the aerodynamic characteristics of the tail and
elevator (including elevator hinge moment) and the tail loading carry-
, over on the fuselage. The initial. series of tests at Mach numbers
S , of 1.62 and 1.96 were reported. in reference 1 for the condition of the
S tail attached to a segment of the foreshortened fuselage. The present
- paper presents data obtained at the same Mach numbers for the conditions
of the tail in the presence of this body. 'The segment of the fore-
shortened body was limited in size to'considerably less than a half-body
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in order to cover the greatest possible range of conditions without
exceeding the maximum~load ratings of the balance.

To evaluate the effects of body size, data were obtained for a
limited range of conditions with a foreshortened half-body. Since dif-
ferences in tail loading for the two body conditions result from dif-
ferences in flow fields, the investigation was extended to learn more

. about these flow fields by measuring the pressure dlstrlbutlon on a-
- two-dimensional unswept airfoil located in the region normally occupied
- by the elevator on each of the two bodies. - Reynolds number based on the

body diameter was about 2.0 x 106. In order to expedlte publlcatlon of
these data, no analysis of the results is given.

SYMBOLS

All-data are referred te the wind axes.

C1, 1lift coefflclent )
Cp drag ‘coefficient (9§§§>
Cp : pitching-moment coefficient (—EL)
o ‘ . | A qSd
‘gross rollin —reﬁent eoefficient (—li—
lgross , % OR8 Torlingsmome AR - \2qsd
' ross"awin.—momeht coefficient N
gross g ¥ _ gv _ - 2q5d
ﬁmﬁ@hw*vﬁﬁmewvghww”\ _; o elevetor hinge¥moment coefficient
v - {Erevator-hinge.moment\ o e
o | | 2Myq - ' -
v o .
L m 7 - pltchlng moment of model about reference lateral
axis (see flgs. 1 and 2)
’,fr L : bg rolllng moment of model about reference longltudlnal

axis (see figs. 1 and 2)
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"N yawing moment about reference vertical axis

a » angle of attack, degrees -
.6 o elevator deflectienfwith respect to hinge‘line'lying

in tail chord plane, degrees

j : o By ' - designation of partial-span body‘configuration
: permitting measurement .of loads on tail only

B2 designation of partial-span body configuration
permitting measurement of loads on body-tall
combination

Bj . de31gnat10n of half—span body conflguratlon permlttlnp

’ measurement of loads on tail only ‘

B), : ' 'de51gnatlon of ‘half-span body- conflguratlon permlttlng
measurement of loads on body—tall comblnatlon

T .‘- . de51gnat;on of tail surface

i Ap measured pressure minus free-stream static pressure

q ‘ free—stream dynamic pressure

S half cross-sectional area of. comnlete body (S 79 Sq in. )

d 4 } diameter of complete body (3.8} in. )

Mg ; - moment of area of elevator aft of hlnge line about

‘hinge axis (1 3L eu in.)
M . Mach number

y - spanwise distance medsured from fuselage surface

P I R #»MODELSA“"th““““W“““LT””“""“':i

. Geometrlc detalls of the body-tail comblnatlon BhT are shown in
_ flgure 1. Geometric details of the body-tail configurations - BT :
- - and B3T are presented in flgure 2, and photographs of the model _
. arrangement BoT are shown in- figure-3. The models furnished by the
‘ Hughes Aircraft Company consisted of a O. 6-scale version of one tail

surface designed for the Falcon (MX—90h) m15811e and two ‘bodies dlfferlng
in segment size.
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A descrlptlon of the tall—surface constructlon, elevator—p051tlon1ng
method, and strain-gage installation for’ measurlng hlnve moments is glven
in reference 1.

- For these tests the tail surface was cantllevered from a strain-gage
balance which mounts flush with the tunnel floor and rotates with the
model through the angle-of—attack range. The. body segments By and B3

were” attached to the balance housing and were separated from the tail

‘surface by a small gap, thus permitting loads to be measured only on the

tail surface. The- body segment Bh was attached to ‘the tail surface
with- a small gap. between the fuselage and the tunnel floor and loads were °

‘measured on the combination.. An insulated charged plate attached to the

fuselage permitted an indication of model fouling. Basic tail-off tests
were made for the half-body B) without the tail.

APPARATUS

The tests were conducted in the Langley 9~ by 12—1nch supersonlc
blowdown tunnel, which is of the nonreturn type and uses the compressed
air of the Langley 19-foot pressure_tunnel. The absolute stagnation

pressure of the air ranged from 2 t0'2l atmospheres T A description of

3
this tunnel, a discussion of the results of prellmlnary flow calibrations
of the tunnel, and a discussion .of factors affectlng the test results
obtalned are presented in reference 1. »

Data—recordlnv procedures and comoutlng methods are outllned in

‘reference 1.

The survey airfoil shown in figures h and 5 was fabrlcated of a
tool steel and was so arranged as to permit spanwise movement with a :
close sliding fit through the bodies. B2"and Bh A"brass gulde in the

. air stream used to support the airfoil minimized deflections under load.

The angle of attack of the model and survey airfoil was preset for each

~run, and simultaneous photographlc recordlngs were made of orifice loca-
‘tlon,‘orlflce pressures, and stagnatlon pressure.v

- PRECISION OF DATA

" As indicated in reference l‘ preliminary calibration has shown the
stream to be uniform within a ‘maximum varlatlon of Mach number of
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No tare corrections have been applied to any of the data. A dis-

. cussion of interaction effects between. force components measured by the

balance systen is given in reference 1. The estimate of maximum prob-
able errors tabulated in reference 1 for the Bo and BT configurations

applies to thewqéta from tests of the ‘B), and B),;T model configurations..

An estimate of ‘the maximum probable errors in the measurements taken from .
~ the tests of'phe‘>B1T"and:*BBT configurations is given in the following

table: R e ‘

 'CompOhenf ‘ "‘.-"AS measured : f “Cbeffiqient
Lift ' 0T #11b '. S 10Q02
Drag o | 011 - | 0.002
_ﬁPitchihg‘momenpiJ. - ”zlyiﬁ;éib5 ~' - 0.008
:j,RQ11iﬁg moménf";.  ;"2fin};1b‘ _,“ _]vi0.0Qh
| Yawing moment 2dne-1 | 0.00h
Hinge moment | 0.1 in.-1m. -FO.OOS

Angles of attack were. determined by static calibration of the v
balance linkage system with a correction applied for. twist caused by -
- model .pitching moment. ‘The accuracy is believeéd to be within *0.03°.
- Elevator deflection angles have been corrected for twist caused by
hinge moment and are believed to be accurate to within #0.1°.. The pres-
sure coefficients %f obtained with the survey airfoil are -believed to

be accurate within £0.003.
TESTS -

The test techniques and the manner of calibrating the hinge~moment
measuring apparatus for these tests were the same as described in refer-
ence 1. After completing the tests reported-in  reference 1, the ‘
elevator-positioning sector was modified to. extend the upper limit of )
the control-deflection range to about 2L°... The calibration of the
hinge-moment measuring apparatus performed after completion of tests )
on the BT and B3T configurations agreed with previous calibrations.

.iAbout 0.002-inch play was noticed in the outboard pin after these tests.

e GONRED RN
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For tests of the B3T and BhT model conflguratlons, the center
line of the fuselage was displaced from the tail-surface chord plane
about 0.005 inch in order to minimize foullng difficulties at high
positive angles of attack and elevator deflections.- - Because. of con-
struction error, the body center line for the Bh body—alone tests

‘was- displaced 0.059 inch from.the balance chord axis. Since side. force

was not measured, the rolllng moment could not be given with respect
to body axis; the data presented for Bh alone are, therefore, slightly

in' error. For the_ BhT conflguratlon the axes were allned

Since the lowest loads were: obtained at M = 1. 96” tests of the
BT conflguratlon were limited to that Mach number in order to stay

within the maximum perm1851ble yaw1ng—moment llmlts of the strain-gage
balance. For this configuration hinge-moment data were not obtalned
because of malfunctlonlng of the stra1n~gage system. ‘ .

- During the course: of each test the dynamic pressure and’ Reynolds
number decreased about 5 percent because of the decreasing pressure of
the inlet air. For the range of test conditions the values of dynamlc

' pressure as measured in pounds per square inch were about 11.2 * 1.0

and 10.5 * 1.0 for M = 1.62 and M = 1.96, respectively; the corre-
sponding values of Reynolds number were 2,100,000 £ 200,000 and
1,900,000 * 200,000, based on the full-body diameter. (The body diameter
was about equal to the mean aerodynamic chord of the tail surface.)

. PRESENTATION OF DATA

- The data are presented in the same manner as the data of reference 1.
The basic aerodynamlc data are plotted in figures 6 to 10 against elevator.
deflection for average constant value of angle of attack at the two test
Mach numbers. Exact values of both . a and 0, given in tables I to V
for all test p01nts, were considered in falrlng the curves. Cross plots
of these data with angle of attack as the variable are presented in fig-
ures 11 to’lS The measured B], body-alone data are presented in

figure 15. Two-dimensional airfoil-pressure data measured in the reglon
of the tail surface are presented in figure 16 for the Bp and B),

body configurations at angle—of-attack values of 50 and 100 for M=1.96
and of 5° for M= 1. 62. )

'It should be pointed out that’ llft, drag, and pltchlng—moment data
apply to a full-span tail condition with both elevators deflected. The
increments obtained in gross rolling moment and gross yaw1ng moment
caused by elevator deflection, however, apply to Just one control
deflected on a complete model.
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Inspection of the data shows that differences in tail loadings of
as much as one-third resulted when body-segment size was changed. These
.differences are believed to have been caused by the effects of body size

~ and profile on the upwash, boundary layer, and local velocity field in
. the region of the tail. Further evidence of this is indicated by the
differences in the pressure surveys made in the region of the tail as

3nfPTanced by +he +we hadisa (San P55 14 )Y T+ ahna
Lddd L UTLILTUL UJ U-l-l!: ‘U"U UU\.L.LUD- \UCC .L.Ls- J.U-[

1714 he waintad Ak
4L oavuwu v Pu.:.u.ucu. oud |

A ©* that in the arrangements tested the flow field in which the tail was
L o~ . operating would differ somewhat from that of the full-length missile-

body combination and, consequently, the tall characterlstlcs would also -
be expected to dlffer.

v
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TABLE I.- VALUES OF ANGLES OF ATTACK AND ELEVATOR .

DEFLECTION FOR DATA PRESENTED IN FIGURE 6.

(BlTv configuratioh)-VM'=—1.62;

Average
v \ O, deg _ N ‘ 0.5 . ' .
v -8.5° | -0.5 |Gpedy | 3-5 8.0 | 4.0 | 23.0
¥ Average ‘ ‘ : : :
v a, deg
g =-9.77 a =-9.77 v
’ &) - 14.20 .
=7.79 a -7.73 -7.84 | =7.75 | -7.83
-5.82 a ~5.7L4 | =5.69 | -5.81. | -5.87 | -6.06 | -5.89
o) -.05 | -=.04 3.57 8.09 13.79 -1 23.12
-1.93 | a -1.91 | -1.85 | -1.96 | -2.26 | -1.95 | -1.95
& -.14 -.14 3.49 8.02 13.69 23.11
.03 a 0 . 0.01 0.07 -0.05 .10
S} -8.53 -.23 -23 3.40 Te92
1.89 a 1.93 1.94 1.98 1.87 1.8, 1.78
8 -8.62 -.30 -.31 | 3.31 7.84 | 13.67
, 8 -8.68 | ~.39 | -.39 | 3.21 7.75
. N o) ~8.79 -.49 -.50 3.10
76 | @ 762 7.62 7.67 ‘
| 5 |-8.oL-| -.63 | -.6L
o 3] -9.13 - o - :
_‘
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- TABLE II.- VALUES OF ANGLE OF ATTACK AND ELEVATOR

DEFLECTION FOR DATA PRESENTED IN FIGURE 7

,(B]_T conflguratlon) =-1.96
Averagev"“ o : .
5, deg f - R R }
=9 0 O 1 3.3 9 1 | 23.5
Average o Check o v ., L
" a, deg e -
~9.71 a o -10.42 ) -9.70
5 o : | 8.671 . |23.85
=7.75 a . -8.02 { =7-73.} =7.80| =7.58 | =7.73"
N RN 13 3.82 { 8.5011h.27 | 23.77
-5.82 | a | -5-80 ~5.80 | -5.83 | -5.83 | -5.82
b s S .00. S 3.73 1 8.37 | 14.13 | 23.68
- =3.87 | a | -3.61 | -3.85 | -3.86 -3.87 ,_3_89“ -3.87] -3.87
1 & [ -8.6L4 | -.10| -.09 3.62 | 8.29|1L.07 | 23.58
-1.93 -1 a | -1.93 | -1.92 | -1.93 | -1.94 | -2.10]-1.91 |=1.9%
- & -8.67 -.18 | -.17 3.55 8.23 | 14.01 | 23.51 .
0 a | =.02 0 1 .ol -.01 .19 .02 -.03 [
6 [-8.73 | -.2h | -.24 | 3.49 | 8.13|13.93|23.L0
1.94 | «a 1.91 | 1.94 | 1.94 | 1.92 ) 1.94 | 1.95| 1.98
6 [ -8.82 | -.31| -.31 3.43 8.07 [ 13.87 23. 36
3.87 fa | 3.8, ['3.86 | 3.86 | 3.8L | 3.87| 3.91|
| 6 [-8.90 [ -.38{ -.38 | 3.35 | 7.99[13.80 |
S 578 | a 575 | Ba77 | 5.77 | S.7L | 5.81 | 5.85 N
B 6. | -9.00 | =.L6 | -6 | 3.25 | 7.9113.73 |
CT6T | a | 764 7.68 | 7.68 | 7.65 | | -
6 =9.10 .| =.56 =56 | 3.16 DU £ ‘
. 9.57 | .a | 9.52 | 9.59 | 9.58" - B B
o] 8} -9.22 .65- = 65 ,
‘11.42 | e | 11.42 S |
|
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| TABLE III.- VALUES OF ANGLE OF ATTACK AND ELEVATOR

DEFLECTION FOR DATA PRESENTED IN FIGURE 8.

(B3T 'configuration) -M = 1,621-12>

Average | -

5, deg S . | . N
| Average 7. ] Check o | Check | - T Check.

a,  -deg

~6.02
. | ~1;.05
%E  e
gﬁ ‘ ili‘ e fd,ooi

R P -3 83 -3.83 | -2.04 | =26 | ~.26
| 43| .03 .04 011 .02 | .02
1 -8.L6 —3.93 =3.93| -2.15 | -.38 | =.37
1.88 , )
L -8.5Y | -L.02 | -L.02 [ -2225 | '=.50 | -.L9

-14.23 | -14.28 | -8.66 | -L4.13 | -4.13 | -2.37 | =.62 | - .62
6.10| 6.69| 5.91] 5.92| 5.93| 5.88
| -1k.L45 | -1h:47 | -8.83 | ~L.29 | -L4.30 | =2.54
7.98 1 8.01).7.79°1 - |
' -lh 6h ,—lh 671 -9.01

9.91 -
—1h 83

3.97
1 5.91

7.90 |
" 7_9:§i ,;

OR MR OROR R OR O OQ oA

2.03 | 2.00] 2.02| 2.01 1.98, 1.98




TABLE III.— VALUES OF ANGLE OF ATTACK AND ELEVATOR

- DEFLECTION FOR DATA PRESENTED IN FIGURE 8 - Concluded

~ Average S | A _ |
&, deg | = N 1 s - _ s V
» > 1.5 | 3.0 | s.0 | 8.0 |80 |13.5 [e2.si| 22:3
Average ‘ o o .Check R Check
a, deg ’ .
-6.02 | a | ~6.02 |=5.99| -6.06
. ’ : & ‘ . 8.13-| 8.12| 13.72
A . -4.05 | a |-4.13 |-3.97 | -3.99 -4.03 | -4.06 |=4.0O7 | -L.11
g . & 1.65 3.45 | 5.30 | 7.98] 13.55 |22.66 | 22.67
o -1.97 | @ |-1.98 |-1.99 | -2.017|-2.05 [-2.03} =2.10 S
N ' ~ 1 8 1.51 3.32 | 5.19 | 7.89 | 7.89[13.LL
0.00 | a | .00 | =02 -.05]-.05] -.04} =-.09
- | & |11 | 3.22 | 5.0 7.81( 7.80f13.29
1.88 a | 1.99 1.95 | 1.95] 1.93 | 1.93| -
_ & 1.30 | 3.11 L.98 1 7.69 | 7.69
3.97 | a 3.97 | 3.95 | - '
6 1.19 | 3.00 N
e OHEED T it
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TABLE IV.- VALUES OF ANGLE OF ATTACK AND ELEVATOR

"DEFLECTION FOR DATA PRESENTED‘iN FIGURE 9.

(B3Tb_ configuration) M =1.96

Average: L
. 5, deg o 2 v
. | -15 =15 F -9 | <4 | -2.5 -5 | 1.5
Average Check ‘ S ' 1. T
a, deg
-8.02 |a.
&
-6.02 |a
N - C ‘
-4.00 |a -3.97 |~=3.97 |-L.01
, 18 ] =202 | -.187) 167
-2.00 |a -2.02 | -1.99 | -1.99 |-1.98 |-1.99
. & -8.68 | -3.97 | -2.1L -.30 1.56
-0.01 |« ) |1 -.01 0 0 0 - 0
) . -8.76 | -4.10 | =2.27 | =-.42 | 1.L3
1.98 |« 1.96 1.96 1.99 1.99 1.99 1.97
: & -11}.57 - |-8.88 | -4.21 | -2.38 -.55 1.31
3.96 |a 3.92. 3.95 | 3.94 |. L.17 3.96 3.95 3.98.
18 | -14.66. | =1y.68 |-8.99 | -L.28 | =2.51 -.67 | 1.19
5.92 |a 5.89 5.89 1 5.91 5.92 | 5.95 5.92 5.93
- |6 -14.76 | -14.76 |-9.1k | =L.L7 | —2.65 -.82 1.06
“7.86 fa | 7.84 7.83 | 7.86 | 7.89-| 7.90 | : _
4 - & [ -14.91 | -1L.89 |-9.39 | =4.63 | -2.80 _ : K
% 9.83 | a 9.83 9.82 | 9.83 . . S
o - |8 | -15.09 | -15.09 |-9.L6 - S ,
8 11.81 |a | 11.83 11.79 o -
g - e | -15.24 | -15.24 | e
0 ’ N
£ -
| CONNRBENEIE.L.
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‘TABLE IV.- VALUES OF ANGLE OF ATTACK AND ELEVATOR
JDEFLECTION FOR DATA PRESENTED IN FIGURE 9 -~ Concluded. -
. ,Average . - . »
&, deg - 5 B T o N
N v 8 RO 23
Average . -p" L’S o 8 Check ;hﬂ 2 ; ChGCK
‘a, deg S
-8.02 | « -8.02
| 5 - . 14.17 .
-6.02 | « - | -6.02 | -6.00 | -6.02 | =6.00 | -6.04 | -6.02
S '8 . ] 5.65 8.38 8.39 | 14.0L4 | 23.28 | 23.27
| -h.0o0 | @ |-3.997]{-3.99 | -L.00 | -4.00 | -L4.02 | -4.03 | -L.03
6 | 3.55| 5.k9 | 8.24 | 8.25 | 13.91 | 23.16 | 23.16
. =2.00 a |-1.95 | -1.99 —2.01 -1.99 | -2.02 | -2.03 | -2.02
6 | 3.43 | 5.36-| 8.12 | 8.11 | 13.79 | 23.02 | 23.0L
-0.01 | a | =027 ~02 | -w02 | 0o [ -.02] -.08}| -:05|
5 3.310 | 5.24 | 8.01 | 8.02 [ 13.67 | 22.79 | 22.8L |
1.98 a 1097 ) 1.99 . 1099 1099 1097 ! R
& 3.20 { 5.1 | 7.90 | 7.91 { 13.55 N
3.96 | « | 3.95 | 3.97 | 3.99 | L.oo| AR O
& | 3.08.| 5.02 | 7.78 | 7.79 B
5.92 a | 5.96 5.95 . ‘ o
6 | 2.94 | L.86 o o
3
- CONPREINT I,
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TABLE V.~ VALUES OF ANGLE OF ATTACK AND ELEVATOR

~ DEFLECTION FOR DATA PRESENTED IN FIGURE 10.

- (BT configuration) M =1.96

Average
5, deg _ ' - ‘ : v o v
: ‘ - A -15 9.5 | - - . - ‘ o .O’
Average : 15 Check | 7> v6 b ¢ 4 © . | Check
L la, deg ' . :
-
-2.09 a » <1. 781 -2.10 | -2.00 -2.08 |-2.09 | -2.08
. : & b =9 2l —6 ol | =412 | =2.1] -.19 -.19
. 0 a .02 Lo2f -.03| o5} .02 |- .03| o1 -.01
ool 6 P =1h.92 [ -14.92] ~9.26 | =5.06 | =4.15 | 2. 16| -.23 | -.23
- 2.09 - a 2.10 2.10| 2.13 2.0 ] 2.12 2,13 | 2.09 | 2.08
& | -14.95 | -14.95| =9.29 | -6.09 | =4.18 | -2.17 | -.24 | -.24
L.17 a .18 L.171 L4.18| L4.13]| L.20 | L.20 | L.17 h 17
. 6 -14.98 | =14.98] -9.31 -6.12 ~h.20 | =-2.20 -27T | =.27
6.25 | « 6.25 | 6.24) 6.25| 6.21| 6.28) 6.28 | 6.20| 6.23
e} -15.00 | =15.00 —9.34} -6.15 | -L.22 -2.24 -.29 -. 29
© 8.32 a 8.33| .8.31] 8.34] 8.28 ' '
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TABLE V.- VALUES OF ANGLE OF ATTACK AND ELEVATOR

DEFLECTION FOR DATA PRESENTED IN FIGURE 10 - Concluded

_ ' Average

| N 2 | 3.3 | 3571 5.5 | 8.5 | 1.5 | 15
| Average - Check ce » . | R
o, deg : . -
D -4.18 a ~4.02° | <4.17 ! -L.20 | =418 ~L.17
P - 5 o |0 3.7 | s.67 | 8.66 | 1h.55| 14.55
b —2.09 | « |=-2.11 |-2.09| -2.08 | -2.10 | -2.07 | —2. 127 -2.08
%, ¥ s.0h | 3.73| 3.71 | 5.66| 8.66] 1 53 | 1L4.53
8 0 a -.01| O 0 0 -.02 | =.04| =-.03
B & 2.02 | 3.69 3.69 5.6l 8.62 | 14.51 | 1h.52 |-
- 2.09 | a 2,08 + 2.09 |- 2.10 | 2.09 | -2.09 2.05 2.05
! o & | 2.00 | 3.67] 3.68 5.60 | “8.60 |.14.50 { 1L.L9
L.17 | @ L.17 | L.15 | L.as f Las) L3 :
) 1.97 3.6l 3.64 | 5.581 8.58
6.25 | « | 6.21 6.20 S
3 1.94 , 3.62
8.32 a | . - :
& - :
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Figure 1.- Details of a 0.6-scale model of Falcon (MX-9Ok) tail surface .
attached to body segment Bj. All dimensions are in inches.
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(a) Model mounted for testing in Langley 9- by l2-inch blowdown tunnel
with nozzle blocks removed.
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Figure 3.~ Photographs of 0.6-scale partial-span model of Falcon (MX-904)
missile (BST combination).
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(e) Rolling moment.

Figute 7.~ Continued.
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Figure 11 - Va.ria.tion of aerodynamic characteristics with angle of attack
of 0.6-scale model of Falcon (MX-904) tail surface in ‘the presence of
partial—span body (B;T); M = 1.62.
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Figure 11.- Continued.
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of 0.6-scale model of Falcon (MX-90k4) tail surface in the presence of

. partial-span body (ByT); M = 1.96.
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(b) Drag - (c) Elevator hinge moment.

Figure lh Variation of aerodynamic characteristics with angle of attack
of 0.6-scale model of Falcon (MX—90h) tail surface in the presence of
halfzspan body (B3T), M=1. 96
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